® 



J 



Eur pSisch sPatentamt 
Eur pean Patent Office 
Office europ* n des br v ts 



■iiiiiiigiiniii 



© Publication number: 



0 556 499 A2 



<2> 



EUROPEAN PATENT APPLICATION 



© Application number: 92304984.5 
<§) Date of filing: 01.06.92 



© int. CI* A61B 19/00, A61F 9/00 



© Priority: 25.12.91 JP 342577/91 


© Applicant: Sahara, Kesanorl 


No. 17-6, 2-chome Asahl-cho 


© Date of publication of application: 


Fuchu-shi, Tokyo(JP) 


25.0&93 Bulletin 93/34 




© Designated Contracting States: 


© Inventor: Nakamura, Katsushlge 


No. 653-1, Tate-Machl 


CH DE FR GB IT U 


Hachloji-Shl, Tokyo(JP) 




0 Representative: Barradell-Smith, Ann 




STEPHENSON HARWOOD, One, St Paul's 




Churchyard 




London EC4M 8SH (GB) 



© Stand apparatus for medical optical instrument 



0> 
O) 

CO 

in 
in 



Q. 
UJ 



© The invention provides a stand apparatus for a 
medical optical instrument, in which a rear-side par- 
allel link mechanism and a counterweight are ar- 
ranged below those of a conventional arrangement. 

The rear-side parallel link mechanism (11) hav- 
ing the counterweight (W) is arranged below that of 
the conventional arrangement, and operation of a 
front-side parallel link mechanism (10) is transmitted 
to the rear-side parallel link mechanism (11) through 
a transmission mechanism (13). Accordingly, a 
weight balance of the medical optical instrument (18) 
is surely tried by the counterweight (W) similarly to 
the conventional arrangement. Further, an upper rear 
space (SP), which has conventionally been occupied 
by the rear-side parallel link mechanism (11), can 
freely b used by an operator and an assistant and, 
therefore, this becomes very convenient. Further- 
more, a position of the center of gravity of the entire 
stand apparatus is lowered considerably, and stabil- 
ity of the stand apparatus increases. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

.The present invention relates to stand ap- 
paratuses for medical optical instruments and, 
more particularly, to a stand apparatus for medical 
^optical instrument, which Is particularly low in cen- 
ter of gravity and in which an attempt can be made 
to effectively utilize an upper space. 

2. Description of the Prior Art 

Local operation of an affected or diseased part 
in cerebral surgical operation and heart surgical 
operation is executed while observing the affected 
part by an operation microscope which serves as 
"Medical Optical Instrument", and is generally 
called "microsurgery". Operation of this kind or 
type is difficult among various operations, and 
there are many cases where operation time is 
lengthened. It is not preferable for a patient and a 
doctor or a physician, however, that the operation 
time is lengthened in this manner, because a fa* 
tigue increases bodily and mentally. Accordingly, a 
social demand or request increases more and 
more in which an attempt can be made to reduce 
or shorten such operation time. « 

The medical optical instrument such as the 
operation microscope or the like performs extreme- 
ly large duties in such high operation, (n fact, it is 
said that easiness of the use of the medical optical 
instrument is linked to shortening of the operation 
time as it is. 

That is, it becomes a very important point in an 
attempt to shorten the operation time how an oper- 
ator can accurately and speedily or rapidly position 
the medical optical instrument to a desired objec- 
tive point (target affected part), and that the once 
fixed objective point does not shift during opera- 
tion. In view of this, although the easiness of the 
use of the medical optical instrument is said, a 
problem results from, rather than the performance 
of the medical optical instrument per se, after all, 
operabilrty of a stand apparatus which supports the 
medical optical instrument. 

In view of the above, an inventor of the present 
application has provided, until now, a stand appara- 
tus superior in operability, which can contribute to 
shortening of the operation time (refer to Japanese 
Patent Laid-Open No. SHO 64-56409. i.e. U.S. Pat- 
ent No. 4,881,709). Figs. 5 and 6 of the attached 
drawings are views showing an example of a con- 
ventional stand apparatus of the kind referred to 
above. In this connection, as a directionality in the 
drawings, the reference character A denotes a front 
side; B, a rear side; C, a left-hand side; D, a right- 
hand side; E, an upper side; and F, a lower side. 



The stand apparatus comprises a front-side 
parallel link mechanism 2 supporting an operation 
microscope 1, a rear-side parallel link mechanism 3 
supporting a counterweight W, and a supporting 

5 body 4 supporting both the~~front- and rear-side 
parallel link mechanisms 2 and 3. Fig. 5 is an outer 
appearance view showing an entire arrangement of 
the stand apparatus, while Fig. 6 is a diagram 
showing only the front- and rear-side parallel link 

10 mechanisms 2 and 3 of the stand apparatus. The 
conventional stand apparatus will hereunder be de- 
scribed on the basis of Fig. 6 which is easy to be 
understood in structure or construction and opera- 
tion. 

15 A central portion between the front-side parallel 
link mechanism 2 and the rear-side parallel link 
mechanism 3 is a center shaft S1 . The center shaft 
S1 is supported by a bearing section 5 which is 
supported at a predetermined height position by 

20 first and second horizontal arms 6 and 7 of the 
support body 4. The center shaft S1 can execute 
rotational or angularly moving operation about an 
axis a1, and can also execute seesaw operation 
(both front and rear ends being swingable upwardly 

25 and downwardly) about an axis a2 of the bearing 
section 5. 

Further, a longitudinal frame T is supported for 
angular movement about an attaching point 8 at a 
location in the neighborhood of the bearing section 

30 5 of the center shaft S1. A portion of the center 
shaft S1 in front of the attaching point 8 and an 
upper portion of the longitudinal frame T are uti- 
lized to form the front-side parallel link mechanism 
(parallelogrammatic link structure or construction) 

35 2, while a portion of the center shaft S1 in rear of 
the attaching point 8 and a lower portion of the 
longitudinal frame T are utilized to form the rear- 
side parallel link mechanism (parallelogrammatic 
link construction) 3. The operation microscope 1 

40 that is a supporting object is supported at a forward 
end of the front-side parallel link mechanism 2. 
Provided on the rear-side parallel link mechanism 3 
is the counterweight W which keeps a weight bal- 
ance with respect to the operation microscope 1. In 

45 this connection, a curved section 2a, which is pro- 
vided oh the front-side parallel link mechanism 2, is 
provided for avoiding an interference between the 
front-side parallel link mechanism 2 and a head of 
an operator which operates the operation micro- 

50 scope 1. 

In order to change or alter an observation angle 
due to the operation microscope 1, each of the 
front-side parallel link mechanism 2 and the rear- 
side parallel link mechanism 3 is capable of being 

65 inclined or tilted longitudinally about the attaching 
point 8. That is, as shown in Fig. 6, about the 
attaching point 8, the front-side link mechanism 2 
can be tilted to a forward side, while the rear-side 
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parallel link mechanism 3 can be tilted to a rear 
side. Accordingly, the operation microscope 1 can 
be positioned to every locations by rotational or 
angularly moving operation of the center shaft S1 
about the axis d, longitudinal tilting operation of 
the front- and rear-side parallel link mechanisms 2 
and 3, and seesaw operation of the center shaft S1 
about the axis a2. Furthermore, since a focal point 
f of the operation microscope 1 is located on the 
axis a1 which serves an extension line of the 
center shaft S1, even if the observation angle of 
the operation microscope 1 changes, an observa- 
tion point is immovable. 

In the conventional stand apparatus for the 
medical optical instrument constructed as de- 
scribed above, as described previously, the coun- 
terweight W, which is provided on the rear-side 
parallel link mechanism 3, becomes an extremely 
heavy article, to keep a weight balance between 
both the operation microscope 1 and the front-side 
parallel link mechanism 2. Since the counterweight 
W per se, which serves as the heavy weight article, 
largely "moves longitudinally, laterally, or the like, a 
considerable space is required in the neighborhood 
of, particularly, the rear-side parallel link mecha- 
nism 3. Moreover, since both the front-side parallel 
link mechanism 2 and the rear-side parallel link 
mechanism 3 are supported at their respective 
predetermined height positions by the support 
body 4, the rear-side parallel (ink mechanism 3 per 
se, on which the counterweight W is providedTis 
located at a certain height position. 

However, a part space upper than the height 
position, at which the rear-side parallel link mecha- 
nism 3 is located, is an important space for the 
operator and an assistant or helper. It is very 
inconvenience for the operator or the like that the 
spac is occupied as a moving space of the rear- 
side parallel link mechanism 3 so that the space 
cannot be used freely. Further, it is not preferable 
from the viewpoint of stability of the entire stand 
apparatus that the heavy counterweight W moves 
longitudinally and laterally at the higher poiition. 

SUMMARY OF THE INVENTION 

This invention has been done in view of the 
above-described prior art, and it is an object of the 
invention to provide a stand apparatus for a medi- 
cal optical instrument, in which a rear-side parallel 
link mechanism having provided thereon a coun- 
terweight is arranged lower than that of the prior 
art. 

A stand apparatus for a medical optical instru- 
ment, according to claim 1, will be described with 
reference to Fig. 1 . The stand apparatus comprises 
a center shaft S1 having an axis, an auxiliary center 
shaft S2 located at a position below the center 



shaft, a front-side parallel link mechanism 10 hav- 
ing the medical optical instrument 18 and located 
on fulcrums U1 , U2, a rear-side parallel link mecha- 
nism 1 1 having a counterweight W, the center shaft 

5 S1 being provided with the front-side parallel link 
mechanism 10, the auxiliary center shaft S2 being 
provided with the rear-side parallel link mechanism 
11, and a transmission mechanism 13 having a first 
system and a second system, wherein angularly 

ro moving operation of the center shaft S1 about the 
axis and longitudinal tilting operation (in a direction 
indicated by arrows A and B of the front-side 
parallel link mechanism 10 about the fulcrums U1, 
U2 are capable of being transmitted respectively to 

75 the auxiliary center shaft S2 and to the rear-side 
parallel link mechanism 1 1 , through the first system 
and the second system of the transmission mecha- 
nism 13. 

A stand apparatus for the medical optical in- 

20 strument, according to claim 2, is arranged such 
that the transmission mechanism 13 further has a 
third system, and that the transmission mechanism 
13 transmits seesaw operation of the center shaft 
about an axis (<*2) to the auxiliary center shaft, 

25 through the third system. 

According to the stand apparatus for the medi- 
cal optical instrument, according to the present 
invention, operation of the front-side parallel link 
mechanism provided on the center shaft is surely 

30 or certainly transmitted to the lower auxiliary center 
shaft and the rear-side parallel link mechanism 
through the transmission mechanism. Accordingly, 
although the counterweight and the rear-side par- 
allel link mechanism are arranged at the lower 

35 position in spaced relation away from the front-side 
parallel link mechanism, an attempt can be made 
at a weight balance of the medical optical instru- 
ment by the counterweight like the conventional 
arrangement. 

40 Further, since the counterweight and the rear- 
side parallel link mechanism are arranged lower 
than those of the conventional arrangement, a rear 
space above the stand apparatus is not occupied 
by the counterweight and the rear-side parallel link 

45 mechanism as is in the conventional arrangement. 
An operator and an assistant can freely use the 
rear upper space, and this becomes very conve- 
nient. Furthermore, the position of the center of 
gravity of the stand apparatus is low considerably, 

50 and stability of the stand apparatus increases. Ac- 
cordingly, if many accessories such as a cam ra, a 
video and the like are attached to the stand appara- 
tus, a bad influence is not exerted upon stability of 
the stand apparatus. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view of an outer appearance showing 
an entire stand apparatus for medical optical 
instrument, according to an embodiment of the 
invention; 

Fig. 2 is an enlarged view of a principal portion 
showing a portion of portions indicated by ar- 
rows DA illustrated in Fig. 1 , which is not seen; 
Fig. 3~7s a cross-sectional view taken along a 
line SA- SA in Fig. 1; 

Fig. 4 is a cross-sectional view taken along a 
line SB - SB in Fig. 2; 

Fig. 5 is a view of an outer appearance showing 
an entire conventional stand apparatus of medi- 
cal optical instrument; and 
Fig. 6 is a diagram view showing a front-side 
parallel link mechanism and a rear-side parallel 
link mechanism of the conventional stand ap- 
paratus. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A preferred embodiment of the invention will 
hereunder be described with reference to Figs. 1 
through 4. 

A stand apparatus according to the embodi- 
ment is largely divided into four (4) including a 
front-side parallel link mechanism 10, a rear-side 
parallel link mechanism 11, a support body 12, and 
a transmission mechanism 13. In this connection, 
as a directionality in the drawings, the reference 
character A denotes a front side; B, a rear side; C, 
a left-hand" side; D, a right-hand sfde; E, an upper 
side; and F, a lower side. ~~ 

The support body 12 is provided with a base 
section 14 generally in the form of H, a support 
post or a column 15 upstanding on the base sec- 
tion 14, a curved section 16 under a condition that 
a lower end of the curved section 16 is inserted 
into an upper end of the column 15, and a support 
frame 17 in the form of inverted C, under a con- 
dition that the other end of the curved section 16 is 
inserted into a halfway section 17b. Accordingly, 
the support frame 17 is rotatable or angularly mov- 
able about an axis o3. A gear G1 is integrally 
provided on a vertical portion of the curved section 
16. The gear G1 and a gear of an electromagnetic 
clutch CR1 fixedly mounted on the column 15 are 
under a condition of being engaged with each 
other. Further, an electromagnetic clutch CR2 is 
fixedly mounted also on a horizontal portion of the 
curved section 16. A gear of the electromagnetic 
clutch CR2 and a gear G2 fixedly mounted on the 
halfway section 17b of the support frame 17 are 
engaged with each other. These electromagnetic 
clutches CR1 and CR2 and electromagnetic 



clutches CR3 - CR6 to be described subsequently 
are so arranged as to obtain a clamp condition and 
a free condition by a switch which is provided on a 
handle 19 of an operation microscope 18. However, 

5 any of the electromagnetic clutches CR1 ~ CR6 
are brought to the free condition when energized, 
while any of the electromagnetic valves CR1 - 
CR6 are brought to a mechanical clamp (lock con- 
dition) when de-energized. Even if an expected or 

ro accidental power stoppage or the like occurs, the 
condition of the stand apparatus can be maintained 
as it is. 

That an upper horizontal section 17a of the 
support frame 17 is inserted in is a T-shaped 

75 bearing section U20 (U means Upper). An upper 
center shaft S1 is provTded on the bearing section 
U20. Accordingly, the center shaft S1 is capable of 
executing seesaw operation about an axis aZ of the 
upper horizontal section 17a. 

20 Provided on the center shaft S1 so as to be 
tiltable longitudinally about fulcrums U1 and U2 is 
the front-side parallel link mechanism (a parallelog- 
rammatic structure 10. Further, a depending arm 
21 is mounted on a front-end piece 10a of the 

25 front-side parallel link mechanism 10 so as to be 
movable angularly about an axis a4. Mounted on 
the depending arm 21 is the operation microscope 
18 which serves as a "medical optical instrument 1 '. 
The electromagnetic clutch CR4 is fixedly mounted 

30 also on the depending arm 21. A gear of the 
electromagnetic clutch CR4 and a gear G4 fixedly 
mounted on the front-end piece 10a are under an 
engaged condition. 

The transmission mechanism 13 which is lo- 

35 cated at an intermediate height will be described 
later, but the rear-side link mechanism 1 1 arranged 
at a lower position will be described. The support 
frame 17 has a lower horizontal section 17c which 
is inserted into a T-shaped bearing section L20 (L 

40 means Lower). An auxiliary center shaft S2 is pro- 
vided on the bearing section L20. Accordingly, the 
auxiliary center shaft S2 is located just below the 
center shaft S1, and is capable of executing see- 
saw operation about an axis a5 of the lower-side 

45 horizontal section 17c, similarly to the upper-side 
center shaft S1 . The rear-side parallel link mecha- 
nism (a parallelogrammatic structure) 11, which is 
tiltable longitudinally about fulcrums L1 and L2, is 
provided on the auxiliary center shaft S2. The rear- 

50 side parallel link mechanism 1 1 has a rear end on 
which a counterweight W is provided for keeping a 
balance with respect tcTthe operation microscope 
18. Th auxiliary center shaft S2 has a front side 
on which a gear G5 is fixedly mounted. The gear 

55 G5 is engaged with a gear of the electromagnetic 
clutch CR5 which is fixedly mounted on the bear- 
ing section L20. 
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Here, the transmission mechanism 13 for trans- 
mitting operation of the center shaft S1 and opera- 
tion of the rear-side parallel link mechanism 1 1 to 
the lower auxiliary center shaft S2 and to the rear- 
side parallel link mechanism 1 1 as they are will be 
described. The transmission mechanism 13 has 
three (3) systems. That is, a first system is a 
system for transmitting falling-down operation of 
the front-side parallel link mechanism 10, that is, 
rotational or angularly moving operation of the 
front-side parallel link mechanism 10 about the axis 
a1, to the rear-side parallel link mechanism 11, to 
cause the rear-side parallel link mechanism 11 to 
execute rotational or angularly moving operation in 
the same direction about an axis a6. A second 
system is a system for transmitting longitudinal 
tilting operation of the front-side parallel link 
mechanism 10 about the fulcrums U1 and U2, to 
the rear-side parallel link mechanism 11 to cause 
the rear-side parallel link mechanism 11 to execute 
longitudinal tilting operation in the opposite or re- 
verse direction about the fulcrums L1 and 12. A 
third system is a system for transmitting seesaw 
operation of the center shaft S1 about the axis ot2, 
to the lower auxiliary center shaft S2, to cause the 
auxiliary center shaft S2 to execute similar seesaw 
operation about the axis <*5. 

FIRST SYSTEM 

As described previously, the first system is a 
system for transmitting rotational operation or an- 
gularly moving of the front-side parallel link mecha- 
nism 10 about the axis a1, to the rear-side parallel 
link mechanism 11, to cause the rear-side parallel 
link mechanism 11 to execute rotational or an- 
gularly moving operation in the same direction 
about the axis a6. That is, projecting pieces U22 
and L22 are provided respectively on forward end 
portions of the respective center shaft S1 and 
auxiliary center shaft S2, and the projecting pieces 
U22 and L22 are connected to each other by a 
longitudinal link arm TR1. Accordingly, if, for exam- 
ple, the front-side parallel link mechanism 10 is 
fallen down toward the right (in a direction in- 
dicated by the arrow D), the center shaft S1 is 
angularly moved in the same direction about the 
axis a1, and the upper projecting piece U22 is 
angularly moved upwardly (in a direction indicated 
by the arrow E). Then, the longitudinal link arm 
TR1 is raised, whereby the lower projecting piece 
L22 is also pulled or tensioned upwardly (in th 
direction indicated by the arrow E) so that th 
auxiliary center shaft S2 begins to be moved an- 
gularly in a direction the same as that of th center 
shaft S1 about the axis a6, and the rear-side par- 
allel link mechanism 11 moves angularly to th left 
On the direction indicated by the arrow C) opposite 



to the front-side parallel link mechanism 10. In this 
manner, th rear-side parallel link mechanism 11 
moves angularly in the direction opposite to the 
front-side parallel link mechanism 10, whereby a 
s balance of the stand apparatus in the ieft-and right- 
hand directions is kept. 

Second System 

io As described previously, the second system is 
a system for transmitting the longitudinal tilting 
operation of the front-side parallel link mechanism 
10 about the fulcrums U1 and U2, to the rear-side 
parallel link mechanism 1 1 , to cause the rear-sid 

75 parallel link mechanism 11 to execute longitudinal 
tilting operation in the opposite direction about th 
fulcrums L1 and 12. Of the three systems, the 
second system is brought to the most complicated 
transmitting path and, therefore, void arrows ar 

20 added into the drawings, showing the transmitting 
path of the second system. 

That is, double tube elements U23 and L23 ar 
provided respectively on the upper center shaft S1 
and the lower auxiliary center shaft S2. The doubl 

25 tube elements U23 and L23 are composed respec- 
tively of inner tubes U24 and L24 and outer tubes 
U25 and L25. The inner tubes U24 and L24 are 
provided respectively with projecting pieces U26 
and L26 (refer to Fig. 2), while the outer tubes U25 

30 and L25 are provided respectively with projecting 
pieces U27 and L27. 

As shown in Figs. 3 and 4, corresponding four 
(4) longitudinal grooves 28 are formed along th 
longitudinal direction in each of opposed surfaces 

35 between the inner tubes U24 and L24 and the 
center shaft S1 and the auxiliary center shaft S2. 
Ball bearings 29 are interposed at portions of th 
longitudinal grooves 28. Accordingly, the inner 
tubes U24 and L24 are slidable along the longitudi- 

40 nal direction of the center shaft S1 and the auxiliary 
center shaft S2, but rotational or angularly moving 
operation about the axis a1 is impossible. Further, 
two peripheral grooves 30 provided along the rota- 
tional or angularly moving direction are formed in 

45 each of the opposed surfaces between the outer 
tubes U25 and L25 and the inner tubes U24 and 
L24. A ball bearings 31 are interposed in the cor- 
responding peripheral grooves 30. Accordingly, th 
outer tubes U25 and L25 slide in the rotational or 

50 angularly moving direction with respect to the inn r 
tubes U24 and L24, but are incapable of sliding in 
the longitudinal direction. With regard to th lon- 
gitudinal direction, the outer tubes U25 and L25 
and the inner tubes U24 and L24 mov integrally, 

55 or move together with each other. 

As shown in Fig. 1, the upper bearing section 
U20 and the lower bearing section L20 are pro- 
vided respectively with simple tube el ments U32 
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and L32. The simple tube elements U32 and L32 
are of constructions corresponding respectively to 
the outer tubes U25 and L25 of the respective 
double tube el merits U23 and L23, and are slida- 
ble respectively in the rotational or angularly mov- 
ing directions about the axis a2 and a5 through ball 
bearings (not shown). However, the simple tube 
elements U32 and L32 are incapable of sliding 
along the longitudinal directions of the respective 
axes a2 and a5 of the bearing sections U20 and 
L20. Furthermore, each of the simple tube ele- 
ments U32 and L32 is provided with a pair of 
projecting pieces U33 and 1134, L33 and L34 which 
are diff rent in angle from each other through 90 * . 

As shown in Figs. 1 and 3, the projecting piece 
U26 of the inner tube U24, which is provided on 
th upper center shaft S1, is connected to a rear 
link T1 of the front-side parallel link mechanism 10 
through a short lateral link arm U35. Further, the 
projecting piece U27 provided on the upper outer 
tube U25 is connected to one of the projecting 
pieces U34 of the simple tube element U32 pro- 
vided on the bearing section U20, through an elon- 
gated lateral link arm U36. The other projecting 
piece U33 in the simple tube element U32 is con- 
nected to one of the projecting pieces L33 of the 
simple tube element L32 provided on the lower 
bearing section L20, through a longitudinal link arm 
TR2. Furthermore, the other projecting piece L34 of 
the simple tube element L32 is connected to the 
projecting piece L27 provided on the lower outer 
tube L25 by an elongated lateral link arm L36. As 
shown in Fig. 2, the projecting piece L26 provided 
on the inner tube L24 of the lower double tube 
element L23 is connected to a front link T2 of the 
rear-side parallel link mechanism 11 through the 
short lateral link arm L35. In this connection, the 
electromagnetic clutch CR6 is fixedly mounted on 
the front link T2 of the rear-side parallel link 
mechanism 11. The electromagnetic clutch CR6 
has a gear which is under a condition that the gear 
is engaged with a gear G6 fixedly mounted on an 
angularly-movable pin 11b of a bottom link 11a of 
the rear-side parallel link mechanism 11. 

Accordingly, if, for example, the front-side par- 
allel link mechanism 10 is fallen down forwardly (in 
the direction indicated by the arrow A) about the 
fulcrums U1 and U2, the entire double tube ele- 
ment L23 is pulled or tensioned by the short lateral 
link arm U35 and slides forwardly. When the dou- 
ble tube element U23 moves forwardly, the elon- 
gated lateral link arm U36 is pushed forwardly so 
that the upper simple tube element U32 is rotated. 
When the upper simple tube element U32 is rotat- 
ed or moved angularly, the longitudinal link arm 
TR2 is depressed or pushed downwardly so that 
the lower simple tube element L32 is rotated or 
moved angularly. When the simple tube element 



L32 is rotated or moved angularly, the elongated 
link arm L36 is pushed rearwardly (in th direction 
indicated by the arrow B) so that the lower double 
tube element L23 slides rearwardly. When the dou- 

5 ble tube element L23 slides rearwardly, as shown 
in Fig. 2, the short lateral link arm L35 connected 
to the double tube element L23 is also pulled 
rearwardly so that the front link T2 of the rear-side 
parallel link mechanism 11 is pulled rearwardly. 

w Accordingly, the entire rear-side parallel link 
mechanism 11 is tilted rearwardly about the ful- 
crums L1 and L2, so that a balance between front 
and rear weights of the stand apparatus at the time 
the front-side parallel link mechanism 10 is fallen 

75 down and is deformed is kept 

Moreover, even if the rotational or angularly 
moving operation about the axis a1 indicated by 
the first system is executed while the front-side 
parallel link mechanism 10 is fallen down in this 

20 manner, the inner tubes U24 and L24 in the double 
tube elements U23 and L23 are slidable in the 
rotational or angularly moving direction with respect 
to the outer tubes U25 and L25 and, therefore, 
there is no case where breakage of the double tube 

25 elements U23 and L23 or the like is caused. 

Third System 

As described previously, the third system is a 
30 system for transmitting seesaw operation of the 
center shaft S1 about the axis a2, to the lower 
auxiliary center shaft S2, to cause the auxiliary 
center shaft S2 to execute similar seesaw operation 
about the axis aS. That is, the upper and lower 
35 bearing sections U20 and L20 are provided respec- 
tively with projecting pieces U37 and L37, and the 
projecting pieces U37 and L37 are connected to 
each other by a longitudinal link arm TR3. Accord- 
ingly, when, for example, a forward end of the 
40 center shaft S1 is lowered or moved downwardly, 
the projecting piece U37 is angularly moved upwar- 
dly (in the direction indicated by the arrow E), to 
raise the longitudinal link arm TR3. When the lon- 
gitudinal link arm TR3 is raised, the lower projec- 
ts ting piece L37 is also angularly moved upwardly so 
that the lower bearing section L20 is moved an- 
gularly about the axis a5. Accordingly, the auxiliary 
center shaft S2 also executes seesaw operation the 
same as that of the upper center shaft S1. Thus, 
so even if the center shaft S1 executes seesaw opera- 
tion about the axis a2, a balance between front and 
rear weights of the stand apparatus is kept. 

in this manner, the stand apparatus according 
to the embodiment is arranged such that, although 
55 the rear-side parallel link mechanism 11 is ar- 
ranged at a lower position spaced away from the 
front-side parallel link mechanism 10, the rear-side 
parallel link mechanism 11 surely moves in the 
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direction similar to that of the conventional arrange- 
ment, in interlocking relation to operation of the 
front-side parall I link mechanism 10. Accordingly, 
even if an operator moves the operation micro- 
scope to any locations, a balance in weight of the 
entire stand apparatus is kept surely or certainly. 
Thus, if the operator leaves or detaches his hand 
after the operation microscope 18 has been moved 
to a desired location, the operation microscope 18 
is haled or suspended at the location as if the 
operation microscope 18 is located in a gravity-free 
space. Further, the location of the center of gravity 
of the entire stand apparatus is lowered corre- 
spondingly to the fact that the rear-side parallel link 
mechanism 11 is lowered less than the conven- 
tional arrangement, so that stability of the stand 
apparatus increases. Accordingly, if many acces- 
sories such as a camera, a video and the like, in 
addition to the operation microscope, are attached 
to the stand apparatus, a bad influence is not 
exerted upon stability of the stand apparatus. 

Since, first of all, the rear-side parallel link 
mechanism 11 does not reside or is not located 
immediately rearwardly of the front-side parallel 
link mechanism 10. an upper space SP (refer to 
Fig. 1), which has conventionally been occupied by 
the rear-side parallel link mechanism 11, can be 
used freely. Accordingly, this is very convenient for 
the operator and the assistant, and operation per 
se becomes easy to be executed. 
— In connection with the above, the operation 
microscope has been described as an example of 
"Medical Optical Instrument". However, the present 
invention should not be limited to "Medical Optical 
Instrument", but the present invention can widely 
be applied to various kinds of medical laser instru- 
ments and the like. Further, in the embodiment, the 
stand apparatus is of type of a stand located on a 
floor. However, the same advantages can be pro- 
duced if the stand apparatus is of type of a stand 
which is suspended from a ceiling. 

The stand apparatus for the medical optical 
instrument, according to the invention, has the con- 
tents as described previously. Since the counter- 
weight and the rear-side parallel link mechanism 
are located at their respective positions lower than 
those of the conventional arrangement, the rear 
space above the stand apparatus is not occupied 
by the counterweight and the rear-side parallel link 
mechanism, dissimilarly to the conventional ar- 
rangement. Since the operator and the assistant 
can freely use the rear upper space, it becomes 
very convenient. Furthermore, the position of the 
center of gravity of the entire stand apparatus is 
lowered considerably so that stability of the stand 
apparatus increases. 



Claims 

1. A stand apparatus for a medical optical instru- 
ment (18), characterized by comprising: 

5 a center shaft (S1) having an axis (al); 

an auxiliary center shaft (S2) located at a 
position below said center shaft (S1); 

a front-side parallel link mechanism (10) 
having the medical optical instrument (18) and 

10 located on fulcrums (U1 and U2); 

a rear-side parallel link mechanism (11) 
having a counterweight (W); 

said center shaft (SlJ being provided wfth 
said front-side parallel link mechanism (10); 

75 said auxiliary center shaft (S2) being pro- 

vided with said rear-side parallel link mecha- 
nism (11); and 

a transmission mechanism (13) having a 
first system and a second system, 

20 wherein angularly moving operation of said 

center shaft (S1) about said axis (a1) and 
longitudinal tilting operation of said front-side 
parallel link mechanism (10) about said ful- 
crums (U1 and U2) are capable of being trans- 

25 mitted respectively to said auxiliary center 
shaft (S2) and to said rear-side parallel link 
mechanism (11), through said first system and 
said second system of said transmission 
mechanism (13). 

30 

2. A stand apparatus for a medical optical instru- 
ment, according to claim 1, wherein said trans- 
mission mechanism (13) further has a third 
system, and wherein said transmission mecha- 

35 nism (13) transmits seesaw operation of said 
center shaft (S1) about an axis (a2) of said 
auxiliary center shaft (S2) to said auxiliary cen- 
ter shaft (S2), through said third system. 

40 3. A stand for a medical instrument comprising a 
first parallel link mechanism (10) providing a 
mount for the instrument, and a second parallel 
link mechanism (11) provided with a counter- 
weight (W) for counter-balancing the instru- 

45 ment, characterised in that the second parallel 
link mechanism is located at a position below 
the first parallel link mechanism, and a trans- 
mission mechanism (13) is provided for trans- 
mitting movement of the first parallel link 

so mechanism into counterbalancing movement of 
the second parallel link mechanism. 
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FIG. 5 
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FIG. 6 
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